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DETAILED ACTION 



1. Claims 22-28 remain in the application and have been examined. Claims 22, 24 
and 26 have been amended. 

Response to Arguments 

2. Applicant's arguments filed 08/25/2005 have been fully considered but they are 
not persuasive. 

As per the arguments for independent for claim 22: 

Applicant states on page 5 of the Remarks, "the combinational local path not 
interfering with the operation of the scan chain due to maintaining the test data input at 
operating voltage. Neither Jacobsen, Whetsel nor other cited art discloses or teaches 
this feature". The Examiner disagrees and asserts that Jacobsen teaches ''the 
combinational local path.." via MUX 850, which passes signals directly from the TO! to 
TOO. In view of Whetsel's additional test output TO as set forth in the previous Office 
Action of Record Jacobsen substantially teaches "the combinational local path not 
interfering with the operation of the scan chain due to maintaining the test data input at 
operating voltage". 

Applicant also states on page 5 of the Remarks, "Furthermore, claim 22 requires 
measuring the time interval for transmission, which corresponds to the previously 
required feature of performing delay measurements. Neither Jacobsen nor Whetsel 
disclose or teach this feature". The Applicant also states that Jacobsen and Whetsel 
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has different intended uses that the instant application. The Examiner would like to point 
out that Jacobsen Fig. 8 has the same structure as Applicants Fig. 1 for creating a local 
bypass path. Applicant's own disclosure on page 3, II. 14-17 admits using a local 
bypass path of the scan input and the scan output for performing a delay chain as does 
Jacobsen. Although, Jacobsen in view of Whetsel does not explicitly state the delay 
chain is for "measuring the time interval for transmission" it is there nonetheless and it 
would be obvious to one skilled in the art to perform a delay measurement with existing 
structure, namely Whetsel TO output. The Examiner would like to point out that the prior 
art does not have to disclose intended use or purpose for it has been held that "If the 
prior art structure is capable of performing the intended use, then it meets the claim. In 
a claim drawn to a process of making, the intended use must result in a manipulative 
difference as compared to the prior art." See In re Casey, 152 USPQ 235 (CCPA 1967) 
and In re Otto, 136 USPQ 458, 459 (CCPA 1963). 

It is the Examiner's conclusion that independent claim 22 is not patentably 
distinct or non-obvious over the prior arts of record namely, Jacobson et al. (US- 
6314539) in view of Whetsel (US-5710779). Therefore, the rejection is maintained. 
Based on their dependency on independent claim 22, claims 23-28 stand rejected. 

Claim Objections 

3. The amendment to the claims filed on 8/25/2005 does not comply with the 
requirements of 37 CFR 1.121(c) because the status identifier "Previously Added" is not 
one of the accepted status identifiers which are (Original), (Currently amended). 
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(Canceled), (Withdrawn), (Previously presented), (New), and (Not entered). 
Amendments to the claims filed on or after July 30, 2003 must comply with 37 CFR 
1.121(c). 



Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

4. Claims 22-28 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 
Claim 22: 

There is no support in the specification for the claim limitation "the combinational 
local path not interfering with the operation of the scan chain due to maintaining the test 
data input at operating voltage". The Applicant is required to specify where this limitation 
is supported. 
Claims 23-28: 

These claims are also rejected because they depend on claim 22 and have the 

same problems of failing to comply with the enablement requirement. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the invention was made. 

5. Claims 22-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Jacobson et al. (US-6314539), hereinafter Jacobson, in view of Whetsel {US-5710779), 

hereinafter Whetsel. 

Claim 22: 

Jacobson teaches BSR cell 800 includes a test data input (TDI) terminal (SI), a 
SYSTEM DATA IN terminal, an input multiplexer (MUX) 810, a shift register flip-flop 820 
(a storage layer between a scan input port (SI) and a scan output port (SO)), a test data 
output (TDO) terminal (SO), a parallel latch 830, an output MUX 840 and a SYSTEM 
DATA OUT terminal. (Col. 9, lines 59-63). Jacobson also teaches bypass MUX 850 
includes a first input terminal connected to the TDI terminal, a second input terminal 
connected to the output terminal of shift register flip-flop 820, and an output terminal 
connected to the TDO terminal that is used to shift data signals along the BSR. 
Jacobson further teaches when select control circuit 855 transmits a second (e.g., low) 
signal (the combinational circuit does not interfere with the operation of the scan 
chain ...), bypass MUX 850 passes signals directly from the TDI terminal, thereby 
bypassing input MUX 810 and shift register flip-flop 820, effectively by programming 
bypass MUX 850 to pass data signals directly from the TDI terminal to the TDO terminal 
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(which is additional to the test data output for boundary scan testing). (Col. 10, 
lines 15-29). Jacobson does not explicitly teach connecting the output port (SO) of a 
boundary scan cell fornning the end of the scan chain to a separate delay chain output 
port (DCO). However, Jacobson does teach that the PLD 1 100 is configured to perform 
Boundary-Scan Test procedures where BSR cells that are used by neither first logic 
function 1 1 18(A) nor second logic function 1 1 18(B) are effectively removed from the 
BSR by programming the bypass circuits of these BSR cells to pass signals directly 
from their TDI terminals to their TDO terminals (measuring the time interval for 
transmission of a signal in an integrated circuit having a scan chain for boundary 
scan testing). (Col. 13, lines 22-29, FIG. 1 1A). Whetsel teaches the use of an 
additional test output pin (or terminal) TO is added to the IC to output data (a separate 
delay chain output port (DCO) ... which is additional to the test data output port) 
during observation and bypass modes of a selected scan path where the TO pin is 3- 
state (maintaining the test data input at operating voltage) so that multiple ICs can 
have a bussed TO connection at the board level. (Col. 5, 26-31, FIG. 13). It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
modify Jacobson's TDO output to add WhetsePs test output pin (or terminal) TO. The 
artisan would have been motivated to do so because the additional test output terminal 
TO would enable Jacobson to control the delay chain output with the 3-state buffer. 
Claim 23: 

Jacobson teaches the variable length BSR of PLD 1 100 has an effective length 
of 10 BSR cells, which is less than half of the maximum length (27 BSR cells) of the 
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BSR where the reduced-length BSR facilitates significantly faster Boundary-Scan Test 
procedures (performing the delay measurement at the test output port (TDO) for 
boundary scan testability) over conventional fixed-length BSRs because significantly 
less data is required. (Col. 13, lines 22-51, FIG. 11 A). 
Claim 24: 

Jacobson teaches BSR cell 800 includes a test data input (TDI) terminal (SI), a 
SYSTEM DATA IN terminal, an input multiplexer (MUX) 810, a shift register flip-flop 820 
(a storage layer between a scan input port (SI) and a scan output port (SO)), a test data 
output (TDO) terminal (SO), a parallel latch 830, an output MUX 840 and a SYSTEM 
DATA OUT terminal (scan cells forming the scan chain have a storage layer 
between a scan input port and an output port). (Col. 9, lines 59-63). Jacobson also 
teaches bypass MUX 850 (a multiplexer, connected to the output of the additional 
combinational path...) includes a first input terminal connected to the TDI terminal (an 
additional combinational path...), a second input terminal connected to the output 
terminal of shift register flip-flop 820, and an output terminal connected to the TDO 
terminal that is used to shift data signals along the BSR. (Col. 10, lines 15-19). 
Jacobson further teaches a PLD 1100 that is configured to perform Boundary-Scan Test 
procedures where BSR cells that are used by neither first logic function 1 1 18(A) nor 
second logic function 1 1 18(B) are effectively removed from the BSR by programming 
the bypass circuits of these BSR cells to pass signals directly from their TDI terminals to 
their TDO terminals (connecting the scan input port (SI) of a first scan cell to a test 
data input port (TDI) for boundary scan testing and the scan output port (SO) of a 
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scan cell forming the end of the scan chain via a test data output path to a test 
data output port (TDO) for boundary scan testing). (Col. 13, lines 22-29, FIG. 11 A). 
Jacobson does not explicitly teach connecting the output port (SO) of a boundary scan 
cell forming the end of the scan chain to a separate delay chain output port (DCO). 
However, Jacobson does teach that the PLD 1 100 is configured to perform Boundary- 
Scan Test procedures where BSR cells that are used by neither first logic function 
1 1 18(A) nor second logic function 1 1 18(B) are effectively removed from the BSR by 
programming the bypass circuits of these BSR cells to pass signals directly from their 
TDI terminals to their TDO terminals (output port of a boundary scan cell forming 
the end of the scan chain). (Col. 13, lines 22-29, FIG. 1 1A). Whetsel teaches the use 
of an additional test output pin (or terminal) TO is added to the IC to output data (the 
separate delay chain output port (DCO)) during observation and bypass modes of a 
selected scan path where the TO pin is 3-state so that multiple ICs can have a bussed 
TO connection at the board level. (Col. 5, 26-31, FIG. 13). It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to modify 
Jacobson's TDO output to add Whetsel's test output pin (or terminal) TO. The artisan 
would have been motivated to do so because the additional test output terminal TO 
would enable Jacobson to control the delay chain output with the 3-state buffer. 
Claim 25: 

"providing of the at least one boundary scan cell according to the IEEE 
Standard 1149.1" 
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Jacobson teaches in FIG. 2 a detailed block diagram showing an example of the 
basic hardware elements provided on an IEEE Standard 1149.1 compliant PLD where 
the basic hardware elements include a test access port (TAP) 210, a TAP controller 
220, an instruction register (IR) 230, an instruction decode circuit 235, a test data 
register circuit 240, an output multiplexer (MUX) 250, an output flip-flop 260 and a tri- 
state buffer 270. Jacobson also teaches TAP 210 provides access to the test support 
functions build into an IEEE Standard 1149.1 compliant PLD and includes three input 
connections for receiving the test clock input (TCK) signal, the test mode select (TMS) 
signal, and the test data input (TDI) signal (providing of the at least one boundary scan 
cell according to the IEEE Standard 1 149.1). (Col. 3, lines 43-61). 
Claim 26: 

Jacobson teaches bypass MUX 850 includes a first input terminal connected to 
the TDI terminal, a second input terminal connected to the output terminal of shift 
register flip-flop 820, and an output terminal connected to the TDO terminal that is used 
to shift data signals along the BSR. Jacobson also teaches when select control circuit 
855 transmits a second (e.g.. low) signal, bypass MUX 850 passes signals directly from 
the TDI terminal, thereby bypassing input MUX 810 and shift register flip-flop 820, 
effectively by programming bypass MUX 850 to pass data signals directly from the TDI 
terminal (SI) to the TDO terminal (SO) (implementing a local path between said 
respective two scan ports...) by bypassing the respective storage layer of a boundary 
scan cell). (Col. 10, lines 15-29). 
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Claim 27: 

Jacobson teaches bypass MUX 850 includes a first input terminal connected to 
the TDI terminal, a second input terminal connected to the output terminal of shift 
register flip-flop 820, and an output terminal connected to the TDO terminal that is used 
to shift data signals along the BSR. Jacobson also teaches when select control circuit 
855 transmits a second (e.g., low) signal, bypass MUX 850 passes signals directly from 
the TDI terminal, thereby bypassing input MUX 810 and shift register flip-flop 820, 
effectively by programming bypass MUX 850 to pass data signals directly from the TDI 
terminal to the TDO terminal (combinational path is connected to the scan output 
port via a multiplexer controlled by the shift signal from a test access port 
controller). (Col. 10, lines 15-29). 

6. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jacobson et al. (US-6314539), hereinafter Jacobson, in view of Whetsel (5710779), 
hereinafter Whetsel in further view of Abadir et al. (US-2002/01 12213), hereinafter 
Abadir. 
Claim 28: 

Jacobson does not explicitly teach "the combinational path (BP) is defined as 
a false path during synthesizing of the scan chain". Abadir teaches a design 
analysis tool and method of use for false timing path identification for industrial circuits, 
both on the integrated circuit (IC) scale as well as a board level. (Page 4, 1j21). It would 
have been obvious to one of ordinary skill in the art at the time the invention was made 
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use Abadir's design analysis tool and method to synthesize Jacobson's boundary scan 
circuit to set false path information for the combinational path (BP). The artisan would 
have been motivated to do so because, as a result of Abadir's design analysis tool and 
method, engineering resources could be preserved by minimizing wasteful efforts spent 
on optimizing false timing paths. Furthermore, the artisan would have been motivated to 
do so because Abadir's design analysis tool and method eliminates the creation of 
unnecessary circuit area, the dissipation of additional power, and reduction in 
performance which is typically associated with the optimization of false paths. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John J. Tabone, Jr. whose telephone number is (571) 
272-3827. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Albert DeCady can be reached on (571) 272-3819. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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